. United States General Accounting Office / 3 ‘ 7 %q

. .l ' Report to the Honorable Albert G.
GI'\O Bustamante
House of Representatives

December 1986 AIRPORT RADAR
ACQUISITION

FAA'’s Procurement of
Airport Surface
Detection Equipment

I

05759‘7/ /3/) 287

GAO,/RCED-87-18






GAO

. United States

General Accounting Office
Washington, D.C. 20648

Resources, Community, and
Economic Development Division

B-218566.6
December 17, 1986

The Honorable Albert G. Bustamante
House of Representatives
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This report, prepared in response to your November 12, 1985, request, discusses the
Federal Aviation Administration’s (FAA) procurement of Airport Surface Detection
Equipment (aAsDE). It addresses the procedures used by FAA to determine its ASDE-3
operational requirements and specifications, the adequacy of FAA's support for these
requirements, and the extent of production risk inherent in the ASDE-3 specification.
The report also addresses the accuracy of FAA’s ASDE-3 benefit-cost study regarding
planned quantities and locations for the new equipment.

We are sending copies of this report to the Secretary, Department of Transportation,
and the Administrator, Federal Aviation Administration. Copies will be made
available to others on request.

Sincerely yours,

" 1. Dexter Peach
Assistant Comptroller General



Executive Summary

Purpose

At an acquisition cost of $107 million, the Federal Aviation Administra-
tion (FAA) plans to purchase new Airport Surface Detection Equipment
(ASDE-3). This new radar will allow air traffic controllers to more safely
and efficiently control airport surface movement in darkness and
inclement conditions at 30 major airports. Because of concerns about
development risk and cost effectiveness, Representative Albert Busta-
mante requested GAO to assess the

adequacy of FAA’s support for its ASDE-3 operational requirements and
technical specifications,

potential production schedule and performance risks inherent in the
ASDE-3 specification, and

accuracy of FAA’s ASDE-3 benefit-cost study regarding planned quantities
and locations for the new equipment.

— |

Background

To assist air traffic controllers in providing safe and efficient ground
control of aircraft, FAA is purchasing new generation ASDE-3s from
Norden Systems, Inc. First unit testing of these ground radars, which
will eventually replace obsolete ASDE-2s at 12 major U.S. airports, is
scheduled to be completed by March 1988. In addition to the initial pur-
chase of 17 ASDE-3s, the contract also contains an option for FAA tc pro-
cure up to 25 additional units at fixed prices. Although the option
expired on September 30, 1986, FAA obtained a 15-day extension. During
this time the agency contracted to procure ASDE-3 systems for 13 more
airports at a cost of $27 million.

Before initiating competition for the ASDE-3 production contract, FAA
spent from 1976 to 1982 writing an operational requirement, developing
and testing an engineering model, and writing a technical specification.
To take advantage of new technology, FAA updated its ASDE-3 opera-
tional requirements and technical specifications in 1984.

Enhancements to the new specification raised some concerns, including
(1) potentially severe production schedule and performance risks
because the specification was technically beyond the state-of-the-art and
(2) the potential need for extensive development because the new
enhancements had not been tested properly or studied for cost effective-
ness. In response to the cost concerns, the FAA Administrator agreed to
buy only that equipment supported by benefit-cost analysis or other
operational or safety considerations.
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Executive Summary
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Results In Brief

GAO believes that FAA's ASDE-3 operational requirements and specifica-
tion were, in general, supported because they were based on FAA’s mis-
sion needs as required by Office of Management and Budget (OMB)
Circular A-109. GAO also believes that the specification was within
industry state-of-the-art and, consequently, poses manageable and rea-
sonable schedule and performance risks.

GAO agrees with FAA that the overall 30-site ASDE-3 program is cost-justi-
fied but questions FAA's benefit-cost methodology for estimating the
value of passenger time-saving benefits and safety benefits. Because it
will be time-consuming for FAA to improve its methodology, GAO believes
FAA's October 1986 decision to exercise its option for additional units
before redoing its benefit-cost analysis was in the government’s best
interests. FAA is now in the process of making the needed improvements
to its benefit-cost methodology.

L
Principal Findings

Support for Operational
Requirements

J

|

FAA’s process for developing the operational requirements adhered to
general oMB Circular A-109 guidance and Department of Transportation
(DoT) and FAA policy regarding management decisions and approvals.
Both the 1977 and the updated 1984 operational requirements were
based on FAA’s mission need, consistent with A-109.

Support for the
Specification

|
/
|
|
{
|
|
!
\
|
|

GAO found that FAA also based its ASDE-3 technical specifications,
including the 1984 enhancements, on mission needs. Of the three
enhancements questioned by a protesting offeror, Gao found that one—
the remote maintenance monitoring capability—adheres to a 1982 raaA
requirement for all new systems in FAA's National Airspace Systems Plan
and seeks to accomplish FAA’s mission more efficiently. Another—a
capability that allows clutter-free radar display and avoids interference
with military radars—does not pose undue development or production
risk and, therefore, meets updated operational requirements. The
third—an improved radar display that can present the output from one
or more radars on a single or a split screen—is within the state-of-the-
art and thus also meets updated operational requirements.
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Executive Summary

Production Risks
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Based on its technical review and the advice of an independent consul-
tant, GAO believes that the updated specifications represented a techni-
cally realistic approach that posed no unmanageable schedule or
performance risks for production. However, it is too early to determine
whether the contractor will ultimately succeed in meeting all contract
requirements.

GAO did observe some scheduling problems. As of September 1986,
Norden Systems was experiencing delays in designing the ASDE-3, due in
part to earlier inadequate staffing levels. Additionally, subcontracting
delays and problems with key tooling posed a scheduling risk for the
system’s radar antenna. Thus far, Norden has not missed any contract
milestones, but the firm has put off its first unit testing by 3 weeks, now
slated to start in late April 1987.

Some performance risks also exist, and the contractor is taking actions
to manage them. Nevertheless, at least two areas—the display processor
and remote maintenance—will continue to raise performance questions
until system testing begins in 1987.

In reviewing production risks, GAO found that FAA’s oversight of the con-
tract was being hampered. To make key program decisions, FAA and DOT
management should be fully apprised of the status of the ASDE-3 produc-
tion contract. However, in the case of the recent decision to place ASDE-
3s at 13 additional airports, FAA’s program office did not highlight for
por officials that Norden Systems was experiencing a slow start-up and
having difficulty meeting its own schedule. This is because the con-
tractor’s program monitoring system was not at that time producing the
data FAA needed to adequately monitor the contractor’s progress.

FAA’S Benefit-Cost
Methodology Is
Questionable

FAA projects that 27 of its 30 planned ASDE-3 sites will be cost-justified;
training and safety justify the other three. However, GAO questions sev-
eral aspects of the methodology underlying this projection. For example,
according to OMB'’s position on valuing time (15 minute increments or
more), four fewer sites would qualify as being cost beneficial. And con-
versely, FAA's methodology understates the value of safety benefits
because it does not account for enhanced passenger safety. More accu-
rate estimates of safety benefits could qualify additional airports for
ASDE-3s.

FAA presently does not have adequate data for estimating passenger
time savings and safety benefits more accurately. GAO believes that
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Executive Summary

improvements to these data are important and should be made, consid-
ering the importance of passenger time savings and safety benefits for
FAA’s justifying future major system procurement.

— - - &
Recommendations

GAO recommends that the Secretary of Transportation direct the Admin-
istrator, FAA, to formulate an action plan for developing more accurate
and complete measures of ASDE-3 benefits, including estimates of the
time and cost required to accomplish this. The plan should (1) examine
the methodology used to value passenger time savings and (2) provide
for obtaining better data with which to value passenger time savings
and safety improvements.

GAO is also making other recommendations which will allow the FAA
Administrator to manage the ASDE-3 program more effectively (see
ch. 3).

Agency And Others’
Comments

In commenting on a draft of this report, DOT concurred with GA0’s find-
ings and essentially agreed with the recommendations. DOT noted that
FAA has already begun responding to GAO’s recommendations by deter-
mining improvements needed in its benefit-cost methodology and using
the contractor’s new tracking system to identify schedule delays.

Norden Systems, Inc., also agreed in general with GAO’s findings and
offered several suggestions for clarifying portions of the report.

Cardion Electronics also provided information that GAO used to clarify
portions of its report. Other information provided by Cardion was pro-
vided to Ga0's Office of General Counsel for use in its reconsideration of
Cardion’s bid protest.
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Chapter 1

Introduction

FAA Responsibilities
and Program for
Ensuring Air Safety

Airport surface detection equipment (ASDE) is a radar system that pro-
vides air traffic controllers with a clear picture of the airport ground
surface. It is used at large hub airports to improve operations efficiency
and reduce the dangers of ground collisions. ASDE-2, the radar deployed
in the 1950s and used at a number of airports, monitors the movement
of all vehicles on airport runways and taxiways during periods of
reduced visibility due to darkness or weather. Its primary benefits are
increased safety and improved airport efficiency. To replace the aging
ASDE-2s and to install this capability at several additional airports, the
Department of Transportation’s (Dor’s) Federal Aviation Administration
(FAA) contracted with Norden Systems, Inc., in September 1985 to place
ASDE-3s—surveillance systems incorporating state-of-the-art tech-
nology—at 17 airports. In October 1986, FAA exercised a contract option
to purchase ASDE-3s for an additional 13 airports, bringing the total
acquisition cost to $107 million.

The Federal Aviation Act of 1958, as amended (49 U.S.C. 1303, 1348,
and 16565, subparagraph c), makes the Secretary of Transportation
responsible for ensuring the safe and efficient use of the nation’s air-
space and for fostering civil aeronautics and air commerce. DOT has
authorized FAA to provide air navigation services for in-flight naviga-
tion, access to the airway system, and guidance in the approach and
landing phase of flight; air traffic services to assure separation of flights
in the air and at terminal areas; and preflight and in-flight assistance to
pilots. These services began in the 1930s as an air navigation network
and now consist of extensive navigation, surveillance, communication,
and control facilities known as the Air Traffic Control System.

An important part of the Air Traffic Control System {s FAA’s Airport
Surface Traffic Control program, which is specifically concerned with
the safe and efficient control of aircraft and other vehicles on the air-
port surface. This program’s success depends heavily on the expertise of
pilots and air traffic controllers to manage the movement of vehicles on
the airport surface. The controllers’ surveillance function—determining
the position and identity of vehicles on all airport surfaces being used—
is normally accomplished by visual observation supplemented by
radioed position reports from pilots. At 12 major airports, however,
ASDE supplements the controllers’ visual surveillance with a radar dis-
play of the airport surface.'

I'Twelve airports have ASDE-2s; another airport (Anchorage, Alaska) has a version of ASDE-3 devel-
oped in the late 1970s.
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ASDE-3 Justification,
Advanced
Development, and
Testing

Operational
Requirements Updated
for ASDE—3

Chapter 1
Introduction

In December 1975, FAA issued its initial benefit-cost study for the ASDE-3
and concluded that 23 airports qualified for installation. This study was
updated in February 1986. The ASDE-3 research and development phase
began in February 1976, when por’s Transportation Systems Center
issued a request for proposals to develop an engineering model to
replace the ASDE-2. FAA awarded the contract in May 1977 to Cardion
Electronics. Cardion delivered the prototype to FAA’s Technical Center,
where it was installed for operational testing during 1979-1980. The test
results formed the basis for the first ASDE-3 technical specification com-
pleted in October 1982. The Cardion model was installed as an operating
ASDE system at the Anchorage, Alaska, airport in 1984.

Although FaA had a technical specification in 1982, FAA’s budget was not
approved at levels sufficient to fund the ASDE-3. While awaiting procure-
ment funds, FAA conducted a state-of-the-art survey and observed opera-
tional testing of ASDE technology developed since the 1980 ASDE-3 test
model. Based on the survey and certain less-than-satisfactory perform-
ance characteristics of the ASDE-3 model during testing, FAA updated its
ASDE-3 operational requirements. Based on a draft of these updated
requirements, the Massachusetts Institute of Technology’s Lincoln Labo-
ratory (Lincoln Labs), under a contract with the Air Force and an inter-
agency agreement with FAA, studied how the new technology might best
satisfy the updated operational requirements. Lincoln Labs then assisted
FAA in formally updating its ASDE-3 specification. On the basis of this
new technical specification and with approved funding, FAA developed
the steps it would use to select a contractor and issued a Request for
Proposals in January 1986.

FAA received proposals from Aydin Corporation, Norden Systems, and
Cardion Electronics on April 5, 1986. On April 4, 1985, however, Car-
dion filed a protest with FAA which claimed that the nature of the speci-
fication was restrictive and thereby limited competition. Cardion
subsequently filed a similar protest with Gao on April 18, 1985. The FAA
Source Evaluation Board judged the Aydin and Norden proposals to be
acceptable, but it returned the Cardion proposal, describing it as techni-
cally unacceptable and requiring a complete rewrite to be acceptable.
Cardion did not resubmit its proposal. On August 15, 1985, the Comp-
troller General denied the Cardion protest (B-218566) and on Septermber
30, 1986, Faa awarded the ASDE-3 contract to Norden.
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DOT Office of Inspector
General Questions
ASDE-3 Cost-
Effectiveness

_
Objectives, Scope, and

Methodology

Chapter 1
Introduction

On October 18, 1985, the por Office of Inspector General (01G) reported
on FAA's procurement of ASDE-3. The 0IG concluded that FAA’s September
1986 ASDE-3 benefit-cost analysis did not support the procurement
because (1) it did not include all costs and (2) the methodology used did
not follow established guidance. The report recommended that FAA not
procure any of the optional 26 units until a comprehensive benefit-cost
analysis is performed and that any ASDE-3s be installed at the most cost-
beneficial locations based on the new analysis. The 01G also recom-
mended that, because costs to develop certain enhancements added to

tha tarhninal enarification wnanld amannt to nvar &
the technical SPElinilauiUn wiwild adfiuiiv v Vel 2u mllhen, FAA not

commit itself to buying more than the initial quantity of 17 ASDE-3 units
until the contractor successfully demonstrated the feasibility of
designing and producing the system within the contract award amounts
and schedule.

In responding to the 0IG’s report, the FAA Administrator stressed the
safety aspects of the ASDE-3 and remained committed to installing as
many systems as justified from both a benefit-cost and an operational
safety standpoint. He noted that FAA’s updated February 1986 benefit-
cost study showed 27 of FAA's proposed 30 locations to be cost-effective
and that the remaining 3, though not cost-effective, are nevertheless
needed to fulfill special requirements.2 He also said that the production
contract risks that stem from developing the enhancements are minimal
and that the costs are justified. While disagreeing with the 01G’s find-
ings, the FAA Administrator did agree to (1) continue refining the ASDE-3
benefit-cost analysis and limiting ASDE installation as appropriate to
those airports meeting cost-effective criteria and (2) procure only that
equipment and those options needed for each site to the extent sup-
ported by either benefit-cost analyses or other operational or safety
considerations.

Our review of the ASDE-3 procurement was performed at the request of
Representative Albert G. Bustamante. In his letters to us of August 20,
and November 12, 1985, he expressed concern that more detailed infor-
mation needed to be developed regarding an ASDE-3 bid protest filed by
Cardion Electronics. He also requested that we address the concerns
raised in the 0IG report. Based on discussions with his office, we agreed
to address the

2The special requirements include (1) FAA's training needs at its Oklahoma training facility and (2)
safety needs at Andrews Air Force Base in Maryland and at the Anchorage, Alaska, airport.
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Chapter 1
Introduction

adequacy of FAA's support for its ASDE-3 operational requirements and
technical specifications,

extent of potential production schedule and performance risks inherent
in the ASDE-3 specification, and

accuracy of FAA’s ASDE-3 benefit-cost study regarding planned quantities
and locations for the new equipment.

In addressing the first objective, we discussed FAA's operational require-
ments primarily with the Air Traffic Control Service, the ultimate user
of ASDE and the organization that issued the FAA order defining the oper-
ational requirements. We reviewed the historical evolution of the
requirements and the steps FAA took to develop, validate, and approve
them.

To address production risks, we reviewed FAA’s support for the specifi-
cation as contained in FAA documents and through discussions with FAA’s
Program Engineering and Maintenance Service, DOT’s Transportation
Systems Center, and Massachusetts Institute of Technology’s Lincoln
Laboratory. In addition, our personnel at the contractor’s facility on
Long Island, New York, monitored and collected information on the
progress of the contract and documented the causes and effects of any
problems discovered during the contract’s first 10 months. To clarify
certain issues raised by Cardion regarding the technical specifications,
we spoke with Cardion’s counsel in Washington, D.C.

Our review of the accuracy of FAA’s benefit-cost support for ASDE-3
involved (1) reviewing the 0IG’s October 1985 report and the economic
literature on valuing time spent while traveling (a key component of
FAA's study), (2) reformulating various cost and benefit assumptions
based on information from the Office of Management and Budget (OMB),
and (3) analyzing the benefit-cost ratios used to support each planned
ASDE-3 location.

Throughout our review, especially in assessing the specification’s
inherent risk to production, we relied on the services and advice of a
consultant with expertise in radar design and broad experience in man-
aging federal procurement of technically complex electronic systems.
(See app. I for a summary of our consultant’s professional background.)

Our review, conducted during the period January to September 1986,
was carried out in accordance with generally accepted government
auditing standards. Comments on a draft of our report from DOT, FAA,
Norden Systems, Inc., and Cardion Electronics are included as apps. II-V.
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FAA’s Development of the ASDE-3 - -

Requirements Was Consistent With Federal
Policy for Major System Acquisitions

On the basis of our comparison of FAA’s preprocurement planning for the
ASDE-3 radar system with federal policy for conducting this activity, we
believe that FAA adequately supported its ASDE-3 requirements as con-
tained in the operational requirement and the technical specification. We
found that

FAA complied with all major federal guidance when it defined its opera-
tional requirements in 1982 and updated them in 1984 and

the product of the requirements development process—an updated
tnnhninal ananifinatinn far a atatanf tho_art aann__urag adaniiataly gt
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fied and posed no undue risk to production.

Our review of FAA's 1984 AsDE-3 specification took into consideration
statements by Cardion and the DOT 0IG that the specification posed
undue risk for production schedule and performance because it was not
adequately justified by mission need and the system it described had not
been adequately tested, as required by OMB.

Federal Major
Acquisition Policy

Published in 1976, oMB Circular A-109 establishes policies designed to
improve the acquisition of major systems through, for example,

appropriate use of resources to purchase only systems that are needed
in support of an agency’s mission and

adequate preproduction planning and testing to reduce the risk of siz-
able production cost and schedule overruns.

Circular A-109 cites four steps which relate to the development of
system requirements:

Identifying the agency’s mission need for the system, a need arising out
of the agency’s effort to fulfill its statutory responsibilities. For
example, part of FAA’s mission is to ensure the safe and efficient move-
ment of aircraft on the ground at airports (which will be partially met
with ASDE-3).

Soliciting alternative system design concepts using a statement of
system capability based on mission need. FAA refers to this statement as
an ‘‘operational requirement,” which describes the system capability
needed by air traffic controllers as they perform FAA’s mission.
Developing and, where feasible, conducting competitive demonstra-
tion(s) of the best system concept(s) in an operational environment.
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performance feasibility—to show that the system as designed can per-
form in an operational environment in the way described by the opera-
tional requirements.

If these aspects of a system are not established, the technical and per-
formance risks will be relatively unknown, and the costs and schedules
negotiated in the production contract could be unreasonable and subject
to change. Because there is no practical way to eliminate all risk from
the production of a major new system, the object of testing is to reduce
the unknowns and, therefore, as much undue risk as possible from the
specification prior to contracting for production.

DOT’s policy implementing Circular A-109 generally sets a cost threshold
for major systems acquisitions at $150 million in total estimated acquisi-
tion cost or $25 million in estimated research and development funds,
but requires that systems in the next lowest cost category, which
includes the AsDE-3, follow the general approach of A-109. FAA policy
primarily is concerned with process specifics—for example, what man-
agement approvals should be obtained at each step of the requirement
development process.
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